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On the Cover
A knowledge of available plant food in your soil is necessary in order to make
fertilizer applica tion most efficient and beneficial to the crop. The top picture on
the cover shows the first step in soil testing-the fa rmer tak ing samples from hi s
field . Trained scientists using excellent equipment evaluate the sample in the laboratory, as show n in the center picture, and make recommendations to the fa rmer.
The fa rmer then uses the recommendations when he applies fe rtilizer, shown in
the bottom picture. Each of the steps is vitally important for best results .
The effort is well rewarded, as shown in the picture at the bottom of this page.
The right side of the field was fe rtilized according to recommendations while th e
left si de was not fe rtilized. P aul Carson explains the soil testin g program in
South Dakota on the next page.

PAULL. CARSON and RODNEY C. DoDGE.g

USE FERTILIZER MORE EFFICIENTLY THROUGH

ii es
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HE EFFICIE USE of commercial fertilizer ties in directly with soil testing. A farmer who has a knowlT
edge of the available plant food in his soil can apply
T

•

•

fertilizer at rates that will be economical and at the
same time give good crop yields. Soil testing can indicate the available nitrogen, phosphorus, and potassium.
This article explains the soil testing program in
South Dakota. It reports som of the results obtained
during the past few years from samples analyzed at the
State Soil Testing Laboratory at South Dakota State
College .
South Dakota's Soil Testing Program

The soil testing program is divided into four stepssoil sampling, soil testing, making recommendations,
and checking fertilizer performance. Each step is important. If a poor job is done on any one of them, it is
impossible to satisfactorily perform the steps that
follow.
South Dakota soils vary greatly in their ability to
release nutrient elements to crops. Natural productivity
of the soil varies because of differences in slope, drainage, depth of top soil, material from which the soil was
developed, and climate ( especially rainfall ) . Figure 1
shows the soil associations which have developed as a
result of these soil forming factors.
Whether or not plant food elements are available in
the soil depends upon its origin and past cropping, fertilization, and other management practices. For instance, heavy applications of phosphorus give noticeable carry-over effects on crops that follow . Generally
*Mr. Carson is as ociate ao-ro no mi st a nd Mr. Doclo-c as i tant agro nomist,
So uth D akota Agricultural Experim ent Station.

3

(
the soil that produces low yields because of poor management gives
the greatest yield increase when
commercial fertilizer is added.
A good soil fertility program
should make it possible for the soil
to supply the necessary plant food
elements in the amounts required
to produce a maximum yield under
the weather conditions encountered during any particular year.
Low yields and deficiency symptoms due to a lack of available
plant foods should be avoided if at
all possible. When these symptoms
appear it is often too late to help
the crop.
Fertilizers are most effective
when used in the proper amounts to
balance nutrients available to the
plants. Reliable soil tests can take

much of the guess work out of providing this balance.
Taking Soil Samples. Soil sampling is done by farmers and ranchers, County Extension Agents, Agricultural Stabilization and Conservation Committee personnel, Soil
Conservation Service employees,
fertilizers dealers, and other interested parties.
Sampling the soil plays an important part in the soil testing program.
It is essential that the sample accurately represents the soil in which
the sampler is interested, since recommendations are based on the
sample tested. Instructions on how
to take soil samples are available in
Agronomy Pamphlet 32, "Soil 'Testing for South Dakota."
The best time to take soil sam-

Figure 1. South Dakota Soil Association Areas.*

*Adapted

from North Central Regional publication Number 76.
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Figure 2. Number of soil samples received each month, 1955-56.

ples is during the late summer and
fall. Differences in crop growth are
either fresh in the farmer's mind or
can be. observed at the time. Crop
differences indicate variations in
fertility, drainage, and other factors that affect plant growth-all of
which are important in evaluating
the productivity of the soil.
Late summer and fall sampling
can be done when the farmer is not
as busy as he normally is in the
spring. It also avoids the spring
rush in the soil testing laboratory
( see figure 2). Fall soil sampling
allows ample time for the lab to
test the samples and return the recommendations. Then the farmer
can make his plans and order the
fertilizers. Unless spring sampling
is done very early, the planting season is apt to arrive before the entire
procedure can be completed.
Analyzing the Samples. Reliability of the soil analysis made by the
laboratory depends on the analytical methods used, equipment, and
skill of the technicians.

Often the importance of these •
factors is not recognized. For example, "quick soil test kits" are
available on the market. These
tests were developed outside of
South Dakota and for soils quite
different from those in this state.
They have some value for reconnaissance work in the field but only
when used by skilled personnel.
For soil tests to be of value, the
equipment and methods used must
give dependable results. All soil
samples sent to the soil testing lab
are analyzed for available phosphorus and potash, pH ( acidity or
alkalinity), soluable salts, soil texture, and nitrogen.
Making the Recommendations.
Fertilizer recommendations are
based on several factors. The test
results and the correlation of these
results with the response of crops to
fertilizer applications on various
soils in the state help determine the
need for fertilizer. How reliable
these correlations are depends on
the amount of research conducted
on a particular soil or a similar one.
The soil history questionnaire
the farmer fills out helps those making the recommendations understand better the soil and its producing capacity. A thorough understanding of the history of the soil
and the soil tests makes it possible
to make well qualified recommendations for fertilizer use. The recommendations are made by trained
agronomists who are familiar with
the soils of South Dakota and the
results of fertilizer experiments
conducted on them.
Che eking Fertilizer Performance. To determine if the fertilizer
recommended produced a profita5

ble yield increase, the farmer
should leave an unfertilized strip in
a field. Plant growth and yield on
the fertilized and unfertilized portions provide valuable information
that can be used in his future soil
fertility program.
Soil Test Summaries

The soil test summaries presented are for available phosphorus and
potassium. They have been compiled from tests made over a
pe1iod of years . Part of the summaries were made according to soil association areas and part according
to counties . Counties with less than
50 soil sample~ tested have not
been included. A summary becomes
more valuable as the number of
samples tested increases and more
is learned about the soils in a soil
association area.
Available Phosphorus. Results of
the tests for available phosphorus

on samples submitted to the State
Soil Testing Laboratory from 1947
through 1956 are shown in figure 3.
It presents an average test value~
so the phosphorus supplying ability of the soil in the various areas
can easily be compared.
Results of the tests made on samples received from the area east of
the Missouri River are summarized
according to soil associations and
include samples tested through
June 1956. Samples from the area
west of the Missouri River are summarized through 1954.
Available Potassium. Summaries
of available potassium tests are
presented in figure 4. An average
test value~ is provided so the potas*Thi s av erage test va lu e is a w eighted average
obtain ed by mu ltiplying the p ercentage of
sa m ples in th e very low group by 1, fo w by 2,
m edium by 3, high by 4, and ver y high by 5.
Th e products were th en divid ed by 100 to
g ive an ind ex .

Figure 3. Available phosphorus levels of South Dakota soils as indicated by tests.
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ium supplying ability of the soils
from the various counties can easily be compared. These test values
have been summarized by counties
· and represent the samples tested
from 1947 through 1954. In general,
South D akota soils are well supplied with available potassium. The
yield of root crops can sometimes
be increased by adding potassium
fertilizers; research to date has not
shown a profitable yield increase
for other crops.
Values for pH. The pH values
have been summarized on a county
basis but are of little value to the
farmer until they are summarized
according to soil association areas
so they are not presented here.
The pH of a soil is an expression
of its acidity or alkalinity. A neutral
soil would have a pH of 7.0-below
that the soil is acid, above alkaline.
The most favorable pH range for
plant growth is generally considered to lie between 6.0 and 7.5.
Some South Dakota surface soils
have a pH below 6.0. This need not
cause concern unless it is difficult
to establish legume seedings. An
acid pH does not necessarily indicate a need for lime. South Dakota
soils are calcareous by nature, and
sufficient calcium is usually available in the soil profile to satisfy the
needs of the crop.
Trends in Soil Testing. Summaries of soil tests performed on samples submitted by South Dakota
farmers and ranchers over the past
10 years indicate that there is a
wide variation in fertility levels.
Not only do they vary among areas,
but even between fields on the
same farm.

11111
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Figure 4. Available potassium levels of
South Dakota soils as indicated by tests.

In former years a portion of the
samples tested represented .problem areas or fields that were obviously not producing well. In recent
years more interest has been indicated in soil testing as a means of
evaluating fertilizer needs for
maintaining satisfactory yields.
The government's Agricultural Stabilization and Conservation Program has helped to encourage this
interest.
This recent trend is giving a
clearer picture of the fertility of
South Dakota soils. As more data
are accumulated, a better understanding of the productivity of the
various soil associations will develop. When enough samples from all
areas of the state have been tested,
it will be possible to make all the
summaries by soil association areas.
( Project 172. Leaders: Paul Carson
and Rodney Dodge, Agronomy
Dept.)

See your County Agent or write to Agronomy Dept. for Pamphlet 32, "Soil Testing."
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CAN WE PRODUCE

WALTER MORGAN~

in the
FApril 1956 issue of a prominent

Two Production Branches

producing consumer eggs with laying flocks, and ( 2) broiler growing for producing most of the consumer chickens. Of the more than
2 billion chicks hatched during
1956 in the United States, 670 million were egg type and one and onehalf billion were broiler type. However, more than 95 percent of the
14.5 million 1956-hatched chicks in
South Dakota were egg type. The
most efficient egg laying breeds,
strains, and crosses are light-weight
hens.
The normal sex ratio for chickens
is approximately 50-50, just as it is
for humans. Thus, for each 100 eggs
that hatch, the poultryman would
expect to get 50 males and 50 females. Because the return from
light-weight males is considerably
less than returns from heavy
(broiler) chicks, there is no outlet
for the roosters. Consequently, hundreds of millions must be disposed
of annually. Several million of these

Poultry production is generally
divided into two main branches: ( 1)

*Dr. Morgan is associate poultrym an, South
Dakota Agricultural Experiment Station.

RONT

PAGE

HEADLINES

hatchery magazine stated: "Scientists control sex of chicks by eggdipping process." The procedure
was patented by a commer~ial laboratory in New Jersey which
claimed it could cause all of the
chicks to become females or all of
them to become males, depending
on whether the hatching eggs were
dipped into estrogen solutions or
androgen solutions.
Poultry researchers have expressed considerable doubt concerning the possibility of producing
females, which can lay eggs, from
hatching eggs that contain genetic
roosters. In any event, the commercial company has not yet capitalized on this revolutionary process
by public sales. It is not available to
hatcherymen and t h e y cannot,
therefore, reduce customer chick
prices by this method.

8

are in South Dakota. If all of the
chicks which hatched were females,
the hatcheryman could operate a
more efficient business ( because
there would be no waste of chicks
due to sex ) and the poultry raiser
would be able to buy pullet chicks
much cheaper ( for the above reason and because for each chick sold,
two less chicks would need to be
sexed, an approximate saving of an
additional 2 cents.)
Start Experimental Work

Realizing this situation, researchers started experimental work at
this station several years ago. The
project was begun some time prior
to the announcement of the New
Jersey laboratory and involves a
different approach. Success of the
project is first dependent upon the
functional sex reversal of a genetic
female. That is, it would have to be
possible to have an individual
which was going to be a hen turn
into a rooster which could mate
with hens. The end product would
involve the hatching of chicks
which were all females both genetically and physically.

•

Guided by results from previous
experimental trials, our approach
has been to remove the left ovary of
baby chicks in an effort to induce
growth of the right organ. There are
a few peculiarities concerning the
reproductive organs of the chicken,
particularly the female, which set it
apart from other farm animals. Perhaps the most important fact is that
in hens there is only a left ovary.
Roosters have right and left testes.
Experimental trials have shown
that if something happens to destroy the left ovary in the female
there is a growth of a right organ.
However, strangely enough, the resulting organ on the right side is
more like the testis of a male than it
is like another ovary. As a result of
the growth of the right organ in the
female, the outward appearance of
the bird changes drastically. Instead of looking like a hen, it looks
like a rooster.
Several hundred female chicks
have been operated on at this station. The procedure has been to use
chicks which were less than 2
weeks old. First, the chicks were

Here is the first step in the project under way here to try to develop a method
of raising all pullet5. Female chicks (center) are operated on as described
in the article. The resulting adult (right) resembles a male, compared to the
normal female (left). The end product would involve hatching all females.

anesthetized and then the down
was clipped from the left side. After
using disinfectant to help avoid inf ction, an incision was made and
the left ovary was removed by caut ry ( a heat treatment ) .
Brings Interesting Changes

Interesting changes which are
brought about by ovary removal
ar in the plumage ( feather color
and shape ) and in the seconda1y
sexual characteristics. For the most
part, the appearance of the comb,
wattles , and spurs are outward secondary sexual characteristics. In
the operated birds the combs are
large and upstanding, the wattles
are large, and the spurs start growing; these are all male characteristics. Plumage changes have been
explained more in detail elsewhere.~ Briefly, the tail feathers becam e long and curved, the back
and neck feathers became long and
pointed, and the body feathers had
a glossy appearance. These characteristics are typically masculine.
Despite these outward alterations
and any internal chan_ges of the
right organ which might result,
none of these male-appearing
chickens have shown a masculine
This bird is at an intermediate stage in
the reversal process. The head is typical
of a normal hen but the feathers, especially in the tail, resemble a rooster's.

mating instinct. Even when put in a
pen of hens which had been without roosters for several months, the
"reversed" chickens would not
tread the hens wh n the latter
crouched. Because we routinely follow the procedure of artificial insemination with some of our inbred
lines of chickens, it was decided to
attempt to stimulate some "reversed" adults. Thu far no sperm
have been identified in the small
quantities of liquid ejaculate which
have been collected.
Another mating exp eriment has
involved the placing of sev ral of
the most masculine appearing inc1ividuals with virgin laying hens. Although several hundred eggs have
been incubated from these matin gs,
none have been fertile.
Several Approaches Remain

There are still several approaches to this problem which we have
not explored. It may be that we will
be able to extend the degree of reversal by transplanting testicular
tissue for the production of additional natural sex hormones, by injecting synthetic hormones, by Xraying the female chicks, or bv
changing the temperatures of the
incubator. The possibilities are
many. An encouraging fact is that
functional sex reversal ( a hen turning into a rooster which sired
chicks ) has been reported as having happened three times in flocks
which were not under experiment.
If the phenomenon can occur in nature, someone should be able to accomplish it experimentally. ( Project 289. Leader: Walter Morgan ,
Poultry Dept. )
*Proc. of tlze So . Dal(. .rlcad . Sci., Vol. 35, p.

31 5, 1956 .

IS .THIS A SOLUTION TO THE FARM TE N ANCY PRO BLEM?

PART OWN~RS~IP
Rus

ELL

L.

BERRY

9

and ranchers preM fer to own rather
than r nt the
OST FARMERS

land th y operate. Owners usually
have more security of po s ssion
and greater freedom of operation
than most share tenants. Owners
can make whatever improvements
they wish and be more confident
that they and their heirs will g t the
benefits. They can produce what
consumers want and get all the
benefits of extra effort as they do
not share them with a landlord.
Unfortunately, the high cost of
land is making it virtually impossible for farmers to own all the land
they need for a good level of living.
Only 32 percent of the operators in
South Dakota now own all the land
which they operate and 39 percent
own only part of the land they operate. This is shown in the table.
This situation raises the question : "Does part ownership give
farmers many of the advan tages of
both ownership and tenancy?"
This question is important because farmers who own part of the
land they operate and rent the
balance are the fastest growing tenure group in the Un'ted States. This
group of farmers i usually called
"part owners." Generally, the land
owned includes that on which the

hous , barns, and similar improvements are locat d. Thi i often
called simply "th improv ments"
and is sometim s known as "the
headquarters."
For th United State b0tw en
1940 and 1954, part own rs increased by 242,000 or 39 percent.
During the same period full tenants
decreased by 1,193,000 or 51 percent and full owners d creased by
363,000 or 12 percent.
,
In South Dakota part owners increas d by 5,538 or 30 perc nt betw en 1940 and 1954, whil full
owners increased by 4,661 or 31
percent, and full tenants decreased
by 20,247 or 53 p erc nt. At pr sent
39 percent of the farm er and
ranchers in the state ar part owners while only 32 percent are full
owners and another 29 p rcent are
. full tenants .
Th acreage operated by part
owners has increased considerably
in recent years. At pres nt, part
owners farm or graze 63 percent of
all the farm and ranch land in the
state. Full owners operate only 17
percent and full tenants only 18
percent of the land.
*Ru ssell Berr y is associa te eco n 111 ist, So u th
D a ko ta g ricul t ura l E xperim nt Sta t io n.
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pensated for the unexhausted value
of his improvements will be greater
than under the typical lease.
Thus, the farmer's ownership of
·his house, barns, and other improvements solves the difficulty
which landlords and tenants often
have over the upkeep of such improvements and the question of a
fair rental for the improvements,
especially under a share rental arrangement. When the farmer owns
the land with the major improvements, this problem is almost entirely eliminated except possibly
for fencing on the rented land, conservation practices, drainage, and
soil amendments. The farmer may
make whatever improvements he
feels are needed on the land he
owns without conflict with his landlord.
However, the part owner's security on his own land may be endangered by insecure tenure on the
rented land. The degree of danger
would, of course, depend upon the
relative importance of the rented
land, the terms of the lease, and the
availability of other land. Loss of
the rented land may leave him with
the problem of paying for his improvements with too little land for
efficient use of machinery and
equipment. Hence, part ow~ership
may lessen but does not entirely
solve the problem of the tenant's
lack of security on the land which is
rented.
Freedom of Operation

Part ownership makes it possible
for the operator to farm the land he
owns as though he were a full owner. If he pays a fixed rent in cash or
produce for the leased land then he
may operate the entire unit as an

owner would. The reason is that he
gets all the returns from any increase in production which extra effort and expense will produce. But
if he share rents the extra land, it
may pay him to farm both the land
which he owns and the land which
he share rents quite differently
than would a full owner.
The reason that a part owner
who is share renting part of his land
may be expected to farm differently
than an owner is that the operator
would get all of the returns from
crops grown on his own land and
only part of the crops from the rented land. He would be inclined to
put the most profitable crops on his
own land-particularly those which
would respond most to extra cultivation and fertilizer, since he
would get all of the returns from
these crops.
Conservation and improvement
work may be centered on the
owned land to the neglect of the
rented land. Legumes may be grown
on the owned land because of the
nearness to the headquarters for
pasture and haymaking and because of the difficulties encountered in renting hay land. If a share
rent is paid for the leased land, the
farmer may seed, cultivate, and
harvest his own land first because
he gets all the returns on this land
and only a share on the rented land.
On the other hand, a larger acreage
of less profitable, less responsive
crops would tend to be planted on
the share rented land. Crops grown
on the rented land may be fed on
owned land with manure being applied to only the owned land.
Because of the need for alternating row and small grain crops for
13

moisture conservation and weed
control, there would be limits to
how far such a distortion could be
carried. No doubt the landlord
would also object if it was apparent
that more of his land was being put
to low profit crops than was the
usual practice in the neighborhood.
Nonetheless, the pressure to operate in an inefficient manner is inherent in such a part ownership situation.
While part ownership often provides more security of possession
and more compensation for major
improvements than does much leasing, it provides somewhat less than
full ownership. However, by buying only part of the land he farms ,
the operator can gain many of the
advantages of full ownership at
much less cost. This is important
because th e average inventory
value of his machinery will probably be $5,000 to $7,000 and livestock
necessary for efficient production
may easily double these figures.
Perhaps equally important, part
owners can increase the acreage
farmed by renting part of the land
that they operate. The average
value of the land operated by part
owners in South Dakota in 1954
was $36,000 as compared with $23,000 for full owners and $26,000 for
full tenants.

Part ownership of the farm still
requires considerable investment
in land. While the amount needed
is less than for full ownership, the
investment may still be quite large
for a beginning farmer. Depending
on how much land is bought, the
problem of financing may still be a
serious one.
There may be a problem of securing and keeping additional land
under reasonable rental terms. This
is probably easier for part owners
to achieve than most full tenants
because part owners are frequently
the more able and experienced
farmers and ranchers. However,
the value of the headquarters is often largely dependent upon the use
of additional rented land. Ownership of a farmstead in the community may contribute to, but does not
guarantee, secure possession of the
land which is rented.
Finally, part ownership may increase the stability of farmers in the
community. Since they pay their
taxes directly, they may become
more interested in community affairs. Part ownership may satisfy
the strong d~sire for full ownership
of some land without financially
strapping the owner. ( Project 147.
Leader: Russell L . Berry, Agricultural Economics Dept. )

NEW PUBLICATIONS

B461 South Dakota Sites for Straw Pulping Plants
This stud y indicates that South Dakota has all the necessary raw m aterials for
producing paper from straw.

Cl37 Parakeratosis, A Nutritional Disease of Swine
This skin disease has become increasingly prevalent in South D akota and throughout
the rest of the country in the past few years.

14

KEEP UP TO DATE ON LATEST FARM AND RANCH DEVELOPMENTS

ATTEND YOUR FIELD DAYS
Eureka

Reed Ranch

August 28
Livestock, Crops and Soils,
Poultry, Gardening

September l 0
Livestock and Range Management

Shadehill

Cottonwood

August 29
Irrigation (In Cooperation
with Bureau of Reclamation)

September 11
Crops and Soils, Poutlry,
Livestock

Redfield

Highmore

August 30
Irrigation (In Cooperation
with Bureau of Reclamation)

September 12
Plant Diseases, Poultry, Crops
and Soils, Livestock

Antelope Range

Watertown

August 30
Livestock and Range Management

September 13
Crops and Soils

Menno
September 17
Crops and Soils
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pressure on w II

H ARVEY YOUN G(/,

pressure is
I necessary to adequately
design
. JFORMATION ON WALL

bunker silos, so a specially constructed bunker silo was built here
during the summer of 1955 to collect this information. The silo was
filled during · each of the past two
summers with alfalfa-brome silage
and was used in the measurement
of lateral pressures exerted by the
silage on the silo walls.
S e v e n recommendations for
bunker silo construction, based on
results of the information collected,
are listed on the top of the page.
Compare Two Walls

A general view of the silo before
fillin·g is shown above. One wall is
vertical and the other has an outward slope of 1 foot to each 4 feet of
height. A comparison was made be16

tween the lateral pressure on the
two walls.
The silo capacity is approximately 125 tons of silage with an average
moisture content of 67.9 percent.
The bunker silo is 35 feet long and
the walls are 8 feet high. A 15-foot
section in the center portion of each
wall was used for the tests .
The silage was kept level in the
test section while the ends were
sloped to form an approach ramp.
The test panels were constructed so
that the force on the walls could be
measured at both top and bottom.
A system of levers was used in the
measuring device. The test panels
were supported at 4-foot intervals
so that it was necessary to take
*H arvey G. Young is agricultural .engin eering
re ea rch assistant, South D akota Agricultural
Experiment Station.

er silos

,
1

RECOMMENDATIONS FOR BUNKER SILO CONSTRUCTION

On the basis of results of thi~ project,
the following seven recommendations
for bunker silo construction are presen ted as a guide to planning an adequate structure:
1. Mi nimum support pos.t diameter is
5 inches.
2. Post must be long enough so at
least 3 fee t is imbedded in ground.
3. Post spacing should not exceed 6
feet.
4. Post should be treated with a preservative for added life.

5. Posts must be adequately braced
with 4-inch ,poles or lumber of equal
strength.
6. Wall covering should be 2-inch
lumber, tongued and grooved for maximum tightness.
7. Wall boards should also be treated.
Good material is a "must" in silo
construction since failure of one member may render the entire silo unsatisfac tory. The added cost of good material will more than repay its value in
additional yea rs of service received .

measurements at eight points on
each panel to obtain the total force
on each section.
As shown in the photograph, to
take a reading at each lateral support it was necessary to connect a
scale to a hook at the end of the vertical lever and pull outward. The
mechanical advantage of the lever
multiplied times the reading of the
scale gave the force exerted on that
point in the wall.
Take Initial Readings

Initial readings were taken before any silage was placed in the
silo to determine the effect of wall
weight. With the sloping wall, for
example, the initial bottom reading
was found to have a negative value.
After each load was dumped in
the silo or as near as possible at
17

each foot of packed silage, readi~gs
were taken at the eight points 0 ::1
each wall. In each case readings
were taken with a 4,900 pound
Readings were taken at each lateral support to determine wall pressure.

Maximum Silage Pressure (at 8.5 Foot Depth) on 120 Feet
of Vertical and Sloped Walls
Sloped Wall
Av. Pres.,
Total Force lbs./sq. ft.

When filled with tractor___ _____________ 8,760
After 7 days without tractor._ __________ 8,070
After 18 days without tractor _________ 6,170

wheel-type tractor in the silo and
as close as possible to the panel
checked. The readings were taken
with the tractor stationary and undoubtedly are smaller than would
have been the case had the tractor
b een moving.
The sum of the four top and the
four bottom readings on each test
wall section yielded the total force
on the wall. As was expected, the
total force on the sloped wall was
greater than that on the vertical
wall. When the bunker contained
8~~ feet of silage the total force on
the sloped wall was 8,760 pounds as
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Vertical Wall
Av. Pres.,
Total Force lbs./ sq. ft.

7,150
5,840
5,190

59.5
48.6
43.3

compared to 7,150 pounds for the
vertical wall.
Maximum Readings Most
Significant

From a design standpoint, the
most significant values are the maximum readings. The table shows
the total and unit pressures exerted
on the panel. As shown, considerable relaxation of pressures takes
place after a period of 2 weeks. The
maximum stresses occur just when
the silo is filled with a tractor on the
silage.
·
Lateral Unit Pressure

Unit pressure data are used to design the wall sections between supports. The approximate unit pressures on each wall at various depths
of silage are given in the graph. Below the top 2 feet, the unit pressures were about 60 and 75 pounds
per square foot, respectively, for the
verticle and sloped walls.
Other investigators have reported larger unit pressure than above.
However, it is considered that
the practices followed in this experiment would be similar to the
methods used by farmers in South
D akota in harvesting grass silage.
Thus, the data in this article would
be adequate for the design of silos
in this area. ( Project 237. Leader:
Harvey G. Young, Agricultural Engineering Dept. )
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oats for swine

Mo-0-205
RESEARCH HERE INDICATES THAT THIS VARIETY OFFERS NO
ADVANTAGE OVER THE LIGHT OAT VARIETIES
RICHARD

have been
during the past 2
years concerning the feeding value
of Mo-0-205 oats. Mo-0-205 is an
early oat developed by the Missouri Experiment Station and released for increase in 1951. It has a
good yield and test weight record
in variety trials conducted in South
Dakota. However, the seed is dark
colored which sometimes leads to a
discount when Mo-0-205 is marketed.
To determine the relative feeding value of Mo-0-205 compared to
white oats ( the lighter colored oat
varieties ) a feeding trial was conducted here during the winter of
1956-57. The results of the trial are
given in table 1.
There was essentially i::i.o difference in rate of gain of the pigs fed
the different varieties of oats. When
oats was fed as the only cereal
grain, the pigs fed Mo-0-205 made
slightly faster gains than those fed
the white oats. When the oats were
mixed in a complete ration, at a
level of about 40 percent of the
total cereal grain present, there was
no difference in rate of gain.
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Use 48 Pigs in Trial

Forty-eight weanling pigs were
divided into four lots of 12 pigs
each. They were allotted on the
basis of breed, litter, weight, and
sex to give lots which were as nearly alike as possible. They were
housed and fed in concrete paved
pens during the trial. Duroc,
Hampshire, Poland China, and
Spotted Poland China pigs were
used. The pigs were removed from
the trial when they weighed about
205 pounds.
Two lots of pigs, 1 and 2, were
self-fed, free-choice, ground oats
( Mo-0-205 for Lot 1 and white oats
for Lot 2) and a protein supplement. The protein supplement consisted of 44.1 parts soybean meal,
41.7 parts meat and bone scrap
( 50% protein), 10 parts ground alfalfa hay, 3 parts trace mineral salt,
and 1.2 parts of a vitamin-antibiotic
mixture. This mixture supplied 72
milligrams of vitamin B12, 16 grams
of riboflavin, 32 grams of pantothenic acid, 72 grams of niacin, 80
*Dr. Wahlstrom is associate animal husbandman, South Dakota Agricultural Experiment
Station.
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grams of choline, and 80 grams of
chlortetracyline per ton of protein
supplement.
The other two lots, 3 and 4, received a ground and mixed ration
free-choice. The rations were composed of 52 parts ground corn, 34
parts ground oats ( Mo-0-205 for
Lot 3 and white oats for Lot 4), and
14 parts of the protein supplement.
When the pigs weighed about 110
pounds, these rations were changed
to 56 parts ground corn, 37 parts
ground oats, and 7 parts of protein
supplement. This lowered the protein content of the rations from
about 15.5 percent to 13.4 percent.
Test weights of the oats were 39
pounds per bushel for the Mo-0-205
and 40 pounds per bushel for the

white oats. Chemical analyses of
the oats are shown in table 2.
Results of the Trial

All four lots of pigs showed a decrease in rate of gain for the 2-week
period from the third to the fifth
week due to an outbreak of parakeratosis, a skin disorder of swine.
A trace mineral salt containing a
high level ( 0.5%) of zinc was used
in the rations from the fifth week on
and the pigs recovered rapidly. The
daily gains of all lots are probably
somewhat lower than normal because of this condition.
Consumption of Mo-0-205 oats
free-choice or of the mixed ration
containing Mo-0-205 was greater
than for the white oats. Pait of this
difference may have been due to a

Table 1. Mo-0-205 and White Oats in Rations for Pigs
Lot 1
Mo-0-205
Oats and
Supplement
Free-choice

N o.
Av.
Av .
Av .
Av.

of pigs______________________________ 12
initial wt., lb. __________________ 38.3
final wt., lb. ___________________ 205.2
daily gain, lb.__________________
1.38
days on trial___ _________________ 121

Av. daily feed per pig, lb.
Oats -----------------------------------Supplement ________________________

5.5 8
0.72

Total ------------------------------------

6.30

Av. feed per cwt. gain, lb.
Oats ------------------------------------ 404 .6
Supplement __________________ _____ 52.3
Total -------------------------------------- 456.9

Fe~d cost per cwt. gain*________ $11.93

Lot2
White
Lot 3
Oats and
Mixed Ration
Suppiement
Containing
Free-choice Mo-0-205 Oats

Lot4
Mixed Ration
Containing
White Oats

12
38.2
198 .7
1.30
123

12
38.3
205.5
1.44
116

12
38.3
206.2
1.44
117

5.14
0.79
5.93

5.82

5.52

394.9
60.3
455.2
$12.05

405.9

$10.47

383.7
$9 .90

*Feed prices per cwt. : sh el led corn $2.20, oa ts $2.2 9, soybea n mea l 3.25, m eat and bo ne scrap
4.50, ground alfalfa ha y $ 1.70, trace mineral salt ' 2.70, antibi otic 0.1 1 per gm., and vitam in
supplement 0.40 per lb. Mixing o r g rindi ng ' 0.09 per cw t., a r;ncling and m ixin o- same ration
$0 .13 per cwt.
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Table 2. Chemical Composition of Oats

Moisture

Mo-0-205 ---- ------------ 10.11
White oats ________________ 9.42

Ether
Extract
Crude
(Crude Fat) Fiber

5.39
2.94

slightly greater wastage of the Mo0-205 oats. ( Our observations were
that the pigs wasted a little more of
this oats. ) This may have been due
to a greater percentage of hulls in
the Mo-0-205 oats. Another reason
for believing there were more hulls
was that it took a little longer to
grind a given amount of Mo-0-205
than it did a like amount of white
oats. Both oats were bulky and did
not feed down satisfactorily in the
feeders, so only 100 to 200 pounds
of ground oats were placed in the
feeders at a time.
Lot 1, self-fed Mo-0-205, required about 9 pounds more oats
per hundred pounds of gain than
did Lot 2, self-fed the white oats.
However, pigs in Lot 1 ate 8 pounds
less of the protein supplement per
hundred-weight of gain so the total
feed requirement was about equal.
The pigs fed the mixed rations required 10 to 16 percent less feed per
unit of gain than did those pigs selffed free-choice. Slightly less feed
was required by Lot 4 than Lot 3.
Feed costs per hundred pounds
of gain were in favor of Mo-0-205
when oats was self-fed and favored
the white oats when used in a complete, mixed ration. The two varieties of oats were priced equally in
figuring these costs. Had Mo-0-205
been given a lower value, as it is often priced at the elevators, the feed
cost for Lot 1 would be $11.70 and

10.21
9.73

Crude
Protein

Ash
(Mineral)

13.81
15.47

3.41
3.88

NitrogenFree
Extract

57.07
58.56

Lot 3 $10.38 per hundred pounds of
gain.
Although the results reported
here are for only one trial, there
were two comparisons of Mo-0-205
with white oats. It appears that
there is no difference in feeding
value between these oats when fed
to growing pigs. Of more significance to the swine producer may be
the comparison of feeding oats
free-choice as the only cereal grain
compared to a mixture of corn and
oats. The feed cost per hundred
pounds of gain was increased by
about $1.50 to $2.00 when oats was
fed as the only cereal grain. This
difference in feed cost will vary
with the relative price of corn and
oats.
However, it should be remembered that more feed will be required to produce a market hog
when oats is fed as the only grain to
growing pigs. Therefore, unless
oats is cheaper than corn on a
pound per pound basis, the feed
cost would be higher. Before one
considers it economical to feed oats
as the only grain to growing pigs
the value per pound should be at
least 10 percent less than the value
of corn per pound or the value of a
bushel of oats should be about onehalf of the value of a bushel of corn.
( Project 268. Leader: Richard C.
Wahlstrom, Animal Husbandry
D ept. )
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CROP AND SOIL PROJECTS INSPECTED BY NEARLY 800 PEOPLE DURING

19S7 AGRONOMY FIELD DAY

•

A group of farmers discuss
a fertility problem with one
of the agronomists at a
stop on the Agronomy Field
Day tour .

•

Some of the 800 Field Day
visitors are shown as they
start the tour of test plots
at the Agronomy Farm in
Brookings.

•

A farmer inspects a display
of creeping alfalfa, shown
at the right side of the exhibit. Normal alfalfa is
shown at the left side of
the display .

•

One of the Expe r iment Station staff members is interviewed by a radio station
announcer about creeping
alfalfa during the annua l
Field Day .

•

Women have their own
special program while men
tour the Agronomy Farm to
inspect
research
project
plots .

•

•

Farmers learn about moisture st udies at the station.
These plots are used to
study the effect of level of
moisture on corn yields in
this area.

Field Day visitors a I s o
learn about plant diseases
at one of the stops. Station
Plant Pathology staff member discusses smut.

BY UNITED

ABOUT $112 MILLION WAS LOST
TES FARMERS IN 1954 DUE TO THIS DISEASE

EPTOSPIROSIS'
JoHN McADARAGH°'
is a disease. which
L
is causmg large economic losses to farmers in this country each
EPTOSPI~OSIS

year. These losses are caused by a
drop in milk production in dairy
herds, loss of weight in beef cattle,
the death of young and adult animals, and abortion. In swine the
main loss results from abortion
which may occur in as many as 85
percent of ~he litters. These losses
were estimated in 1954 to cost the
farmers of the United States 112
million dollars.
The first diagnosis of leptospirosis of cattle in this country was
made as recently as 1944, although
there is reason to believe that the
disease had been present prior to
that time. The first diagnosis in
swine was made in 1952.
The bacterium causing the disease, named L eptospira pomona, is
a spiral-shaped, thread-like organism which may be hooked at one or
both ends, as shown in the picture.
It was first isolated from infected
cattle in this country in 1944 although it had been known for over
20 years as a cause of disease in cattle and swine in several foreign
countries.
There are several species of Lep24

tospira organisms which cause infection in many species of animals
and in man. L. icterohemorrhagiae,
which is most often associated with
leptospirosis, or Weil's disease of
man, infects rodents and occurs in
many parts of the world. The disease in dogs is usually caused by L.
canicola. Other species of Leptospira are not known to occur in this
area.
Occurrence in South Dakota

The first diagnosis of leptospirosis in South Dakota was made 6
years ago by the Department of
Veterinary Science at South D akota
State College in a large herd of
young beef cattle. Approximately
75 out of 2,000 animals were lost
over a period of about 3 months.
Since that time the disease has been
found in numerous herds of swine
along with several herds of cattle.
A survey was conducted to determine the extent and area with highest infection rate in the state. Part
of the blood samples used in the
survey were those submitted specifically for leptospirosis examination. However, the majority of the
*John P. McAdargh is assistant in veterinary
science, South Dakota Agricultural Experi·
m ent Station.

Microphotograph of Leptospira pomona
in liver tissue. Organisms appear as
dark threads.

blood samples were obtained by selecting approximately one-third of
all the samples submitted for brucellosis testing. The map shows the
number of samples tested and the
number giving positive reactions in
each of the eight areas of the state
from September 1, 1955, until
March 1, 1957.
The total number of cattle tested
was 6,985 of which 329 animals
were positive for Leptospira pomona. The over-all percentage of cat-

tle showing a positive test was 4.71
percent.
Fifty-two of 1,655 swine samples
tested for Leptospira pomona gave
a positive reaction for a 3.14 percentage.
As shown by the map, some
counties in the state supplied no
samples or too few to give a clear
indication of the incidence of infection in those areas .
Symptoms in Cattle and Swine

The symptoms in cattle may vary
greatly with the individual animal.
Some of the animals show no outward signs of infection, while in
others the infection is acute and
more severe. In these animals the
following symptoms may be seen :
f e v e r, icterus ( yellow colored
skin), hemoglobinuria ( a reddish
colored urine ) , thick yellowish

The occurrence of Leptospirosis of cattle and swine in South Dakota from September 1, 1955, to March 1, 1957. Top number-positive 6amples in area; bottom
number-samples tested in area.
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milk, lowered milk production, and
abortion or full-term calves which
are weak and may die within a few
days.
In swine the symptom most often seen is a "storm of abortion"
which usually occurs in the last 3
weeks of gestation. Some litters
may go to term but all or part of the
pigs are born dead. In some of the
other litters, the pigs are uneven in
size or early deaths may occur. The
number of litters which are lost in
infected herds may vary as high as
85 percent. The period in gestation
when infection is actually acquired
appears to be a determining factor
in whether abortion occurs.
The following case histories are
indicative of the behavior of leptospirosis in different herds of cattle
and swine.
Herd A: A steer and two heifers
died within 3 days in this herd of 30
mixed Herefords. The steer was noticed sick only about 24 hours before it died. Two more animals became sick and they were treated
with penicillin and streptomycin.
These animals recovered and none
of the remaining animals appeared
to be affected. Blood samples from
20 animals in this herd were submitted to the laboratory 2 weeks
later and an agglutination-lysis test
was conducted to determine the extent of exposure. Eighteen out of
the 20 samples were positive to the
leptospirosis test. Apparently the
infections were mild in these animals from which the samples were
taken.
Herd B: Fifteen cows in this
herd of 143 Herefords aborted their
calves; the first was approximately
2J~ months premature. After abor26

tion, some of the cows failed to discharge their afterbirth. Previously
they had appeared to be healthy.
No signs of acute leptospirosis such
as icterus or hemoglobinuria were
noticed by the owner. The animals
were all calfhood vaccinated for
brucellosis. Blood samples were
collected from 11 of the cows
which had aborted and submitted
to the laboratory for examination.
The brucellosis tests on these samples were negative. On testing for
leptospirosis nine of the 11 cows
were positive for Leptospira pomona. The cows were pastured the
previous summer in a community
pasture along with cattle from
eight other herds. There had been
no new additions to this herd. No
abortions occurred in 35 first calf
heifers which had been pastured
separately and had not been in contact with the adult animals since
they were calves.
Herd C: In this herd 12 of 26
brood sows aborted. These animals
were raised by the owner and this
was the first abortion trouble he
had encountered. The only new additions to the herd were three boars
which had been purchased the previous fall. The first abortion occurred approximately 2 weeks prior
to term. Blood samples were collected and submitted to the laboratory for a brucellosis test from the
first two sows which aborted and
all three of the boars. The tests
were negative for brucellosis, but a
test was conducted for leptospirosis
to which the three boars were positive. All three boars were loaned or
sold and were used in several other
herds but abortions occurred in
only one herd. Part of the sows

were bred back for fall pigs. All the
litters were farrowed normally.
Herd D: This herd was made up
. of eight sows which had been purchased the previous fall and 12
sows which the owner had ra1sed.
The first two of six abortions occurred in the sows which had been
purchased. This was approximately
3 weeks prior to farrowing date.
A visit was made to the farm the
day following the abortion of three
litters. Six of the aborted fetuses
were taken to the laboratory for examination. Three of these on post
mortum showed a large amount of
amber colored fluid in the thoracic
(chest) cavity, pericardia! sac
( heart sac), and the abdominal
cavity ( cavity containing stomach,
intestine, etc. ) . Upon microscopic
examination of the fluids a large
number of organisms were found in
the fluid of one fetus. This fetus
also showed swelling in the joints.
The cattle on this farm were separated from the swine except for one
bull. This bull was in contact with
the swine at the time the abortions
occurred. A blood test on the bull
for leptospriosis was positive.
Methods of Diagnosis

Many animals with this disease
show no signs of being infected,
while other animals display symptoms similar to those seen in several
other diseases, such as in anaplasmosis, red water disease, and brucellosis. Therefore, a laboratory examination is usually required to determine the presence of the infection. This examination may be carried out by the use of an agglutination-lysis test on blood samples
from suspected animals. These
samples should, however, be ac-

companied by blood samples from
animals which have shown similar
symptoms, or if no symptoms are
seen, from about one-third of the
herd, not exceeding 20 samples.
Material from a recently aborted
fetus may be examined for Leptospira organisms by the use of a
microscope and culture media.
Swine fetuses may be examined for
Leptospira by darkfield microscope
examination of the fluids and inoculation of experimental ·animals with
these fluids, along with liver and
kidney tissues. This may require 3
to 4 weeks . The Leptospira organism is rarely found in the fetus of
cattle.
Mea ns of Spre a d

Leptospira have been shown to
localize in the kidneys and to be
spread by urine and other discharges from infected cattle, swine,
rodents, and dogs. These animals
may pass the organism for varying
lengths of time. Swine have been
reported to excrete the organism
through the urine for a period of up
to 1 year and cattle for about 6
months. Leptospira in water will remain alive and viable for a period
up to 40 days. Therefore, infection
may occur through drinking water
contaminated by the urine or discharges from an infected animal.
Where tests have been made of all
animals in an infected herd, a high
proportion of them show a positive
test.
Control Measures

The control of leptospirosis is
difficult because it may be transmitted by contact of susceptible
animals with carrier animals or material from infected animals. Swine
are probably the most important for
2J

transmission among domestic animals because of the large number
of organisms excreted through the
urine and the long period of time
which they will continue to excrete
organisms. This disease may also be
carried by many forms of wildlife.
The use of antibiotics appears to
have some value in treatment if
given in the early stages of the disease. The broad spectrum antibiotics given at high levels appear to
clear the kidneys of Leptospira,
therefore, eliminating the carrier
state.
The use of quarantine and blood
testing of all new additions to the
herd may help prevent the introduction of the disease in the herd.

Sees Bright Future

for

This practice should also be carried
out if there are any animals which
show any indication of the infection in the herd.
Killed culture vaccines which are
being produced commercially appear to be of value in the control of
leptospirosis. These vaccines are
available to veterinadans for use as
a means of prevention but not as a
treatment.
Great care should be exercised in
the handling of an aborted fetus or
animals showing the symptoms
mentioned as this organism may be
transmitted to humans. ( Project
270. Leaders: G. S. Harshfield
and John McAdaragh, Veterinary
Dept.)

Farm Families in State

Farm families soon will be living even more like their "city cousins" if present
agricultural trends continue.
This is an observation by Dr. Max Myers, director of South Dakota
State College Agricultural Experiment Station.
Farmers will be better educated and will rely more and more on technical
advances to raise their level of living, Dr. Myers predicts. Farming will be what
the people on the farm want it to be. Although the trend is toward fewer farms and
farmers and larger farm businesses, the family-type farm will remain the basis of
American agriculture as long as farm families maintain this as the ideal method
of farming.
The Experiment Station's place in the improving farm living picture, as Dr.
Myers sees it, is to find ways to increase net farm incomes in the area without
requiring large increases in acreage per farm, and without contributing further to
crop surpluses. "We are the farmers' employees, hired to help them attain their
goals," he says.
One of the major goals of research is to improve marketing and utilization of
farm products. However, we cannot neglect production research while improving
utilization for we must make rapid advances in efficiency just to stay even, Dr.
Myers states.
A few of the things Dr. Myers sees in store for farm families in the future
are more technical and specialized farming, more automatic equipment for the
farm and farm home, and improved farm management techniques.
Dr. Myers expanded on these points in a luncheon talk during the recent
Agronomy Field Day at Brookings.
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needed moisture. Still another advantage of using oats for silage is
that in weedy fields you can take
the crop off before the weeds mature, obtain some feed value from
them, and reduce weed seed
spread.
More Feed from Oat Silage

silage
THIS METHOD OF USING
OATS HAS MANY ADV ANT AGES

HowARDH. VoELKER 0
OF
USEoffers

OATS CROP for silage
some distinct advantages. Increased oat diseases in recent years have decreased oat
yields when the crop is left to mature for grain. However, if it is
made into silage a higher proportion can be salvaged at an early
date. Sometimes if the oats are left
to mature they will lodge in the
field. This difficulty is less troublesome if the oats are cut earlier for
silage.
Another advantage of oats for silage is that in dry years the crop
can be taken from the land earlier
so that it will not rob the accompanying new seeding of badly
THE

Probably the greatest advantage
of using oats for silage, however, is
the comparatively high amount of
feed that can be obtained compared to oats harvested for grain.
Portions of oats areas were cut for
silage with small areas left to mature. F r o m these, comparative
yields were obtained. During the
first year, in which oats was seeded
thin as a nurse crop, the portion left
standing for grain yielded 27 bushels per acre. For dairy cattle the average estimated total digestible nutrients from oats grain is approximately 70 percent. The estimated
total digestible nutrients from the
grain was 605 pounds per acre. The
oat silage on the same field yielded
3 tons per acre. At 16.9 percent
total digestible nutrients, the yield
was 1,014 pounds. The oats for
grain yielded approximately 59.6
percent as much total digestible nutrients.
During the second year growing
conditions were considerably better than the first. The yield of oatpea silage was 5.8 tons per acre for
an estimated total digestible nutrient yield of 2,122 pounds per acre.
The estimated yield for oats was 35
bushels per acre. This would represent an estimated yield of 784
pounds of total digestible nutrients
*Dr. Voelker is assistant dair y hu sban d m a n ,
Sou th Dakota Agricultural Experim ent Stati on .
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or about 37 percent as much as the
silage. However, the oat-pea straw
value would need to be included
where oats was left for grain. The
oat-pea silage and hay averaged on
the air dry basis by weight, 12 percent p as, 24 percent oat heads, 29
percent oat stems, 12 percent oat
leaves, and 23 percent weeds and
other extraneous materials. The oat
terns averaged 28.2 inches after
being cut for hay.
Because of the advantages mentioned, many dairymen are using
oats for silage and are interested in
it feeding value. In order to obtain
these estimates, oat silage grown
during these years was used in
feeding trials.
Feeding Trials

Oat silage studied during the
first year was made at the soft
dough stage, which appeared to be
very satisfactory silage as to color,
acid development, odor, and appearance. During the next 2 years
the silage was made when the oats
were in the late milk stage. A feeding trial was conducted with calves
the first year and with dairy cows
the other 2 years.
Milk Production

In the first trial 16 cows were divided into two groups. One group
received oat silage free-choice. The

oth r group received alfalfa silage
free-choice. Both groups also receiv d 6 pounds of alfalfa hay per
cow daily. All cows were individually fed . After 6 w eks the groups
were switched. During the second
trial 18 cows were used, with six
cows per group. One group of cows
was fed oat silage, a second group
received oat-pea silage, and a third
group received oat hay from the
same field. Three periods of 6
weeks each were used so that each
cow received each feed . The results
of the trills are shown in table 1.
During the first trial there was a
tr nd in production toward more
rapid declines by the cows when
fed alfalfa silage. Also, the alfalfa
silage was less satisfactory than the
oat silage in maintaining body
weights of the cows. During the
second trial it appeared that the
oat-pea silage was most desirable in
maintaining body weights of the
cows. There did not appear to be a:
great deal of difference in the silages or hay in milk production value. It does not seem that the addition of peas was justified, especially
in this case wher a poor stand of
peas was obtain d. This appeared
worse in the most weedy areas of
the field. The pea seed was expensive and at the price .paid it would

Table 1. Summary of Milk Production Trials

Trial

I
II

Ration
Fed

Lbs.
Roughage
Per Cow
Daily

Lbs.
Daily
Milk

Period
Decline,
Lbs. Milk

33
33
39.l
43 .6
11.0

30.8
29.5
28.2
26.8
26.9

-2.8
-3.8
-4.4
-4.5
-3 .2

Oat Silage ---------------------------Alfalfa Silage ____ __________________
Oat Silage ---------------------------Oat-Pea Silage ____________________
Oat-Pea Hay __________________ ____

4%

Lbs.
Cow
Weight
Change

+6
-22
-1

+13

-14

-===========================
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Table 2. Chemical Content of Silages
Time
Year Sampled

2
3
3
3

as fed
as fed
as ensiled
as fed
as ensiled

3 as fed
3 as fed

Kind

Ether Crude
Moisture, Extract, Fiber,

Protein,

Ash,

N.F.E.,

%

%

%

%

%

4.9*
4.4
6.6
4.6

30.0>.X'
26.7
24.8
30.1

14.s,x,
15.2
15.6
12.2

9.9*
9.3
10.2
13.0

40.7*
44.4
42 .8
40.1

54
26
82
22

6.4

24.7

15.1

10.4

43.4

64

5.5
3.7

27.2
32.3

11.8
11.5

10.4
7.8

45.1
45.3

40
8

%

oat silage ___ 74.0
oat silage____ 65 .0
oat silage ____ 62.4
oat silag,~ .... 71.2
oat-pea
silage --···· 68.5
oat-pea
silage ______ 68.6
oat-pea hayJ0.5

Carotene,
mcg./ g.

pH....

4.3
3.8
4.7

4.3

*Dry basis.

require about an extra ton of silage
per acre to justify the addition of
peas.
The oat-pea hay was poorly
cured with mold in some bales.
This may account for the weight
losse~, relatively low consumption,
and high refusals by cows fed the
oat-pea hay.
Cows Like Oat Silage

In order to determine how oat
and oat-pea silage rank in preference, six cows were offered six different roughages free-choice at the
same time in different manger
compartments. Each of the feeds
were offered for a 4-day period. In
the first trial oat silage ranked second to corn silage, but was more
preferable to cows than alfalfa hay.
Alfalfa silage ranked much lower
than any of the other roughages in
apparent palatability.
During the second trial, cows
preferred well cured artificially
dried alfalfa hay consuming more
dry matter equivalent from the hay
than from the oat or oat-pea silage.
However, the cows much preferred

the oat and oat-pea silage to the
poorly cured oat-pea hay, or poor
field-cured alfalfa hay.
Oat Silage for Calves

During the first year seven calves
were fed oat silage as their only
roughage starting at 2 weeks of age
and continuing to 12 weeks. A comparable control group was fed alfalfa-brome hay free-choice in
place of the oat silage. The calves
consl!med an average of 2.2 pounds
of oat silage daily compared to 1.5
pounds in the control hay group.
They consumed less than half as
much dry matter from oat silage as
did the other group from hay. The
oat-silage group gained an average
of 1.19 pounds daily compared to
1.27 pounds gain in the hay-fed
group.
Chemical Composition

The oats and oat-peas were sampled periodically as they were fed.
The oats and oat-pea combination
were sampled a number of times as
the silage was made and as the silage was fed. The results of these
determinations appear in table 2.
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By observing the changes in ash fiber, and probably in lignin conand other analyses, one can roughly tent, which is objectionable.
estimate dry matter losses in preserSummary
vation of silage. In the third year
The
oats
crop
can satisfactorily
the oat silage was not preserved in
be
made
into
silage
suitable for
a good silo. The silage was dark coldairy
cattle.
It
will
yield
considerored a considerable distance down.
The estimated loss of dry matter in ably more feed when made into sithis silo was 22 percent. The oat- lage than when harvested for grain.
pea silage losses were apparently It is very palatable to dairy cattle
much lower.
and will support satisfactory proThe oat silage the first year was duction as part of the ration. Field
made during the dough stage of peas included in the oats silage did
maturity. Although the preserva- not improve its milk production
tion was very good, it was higher in value. The oat-pea combination apcrude fiber content compared to oat p eared to be difficult to cure as hay
silage made in the late milk stage. compared to making it into silage.
If the oat forage is wilted, as was Also, cows consumed the oat-peas
done the second and third years, it and maintained their body weights
is questionable if it needs to mature b etter when fed the silage than
to the dough stage to make good si- when fed oat-pea hay. ( Project 227.
lage. Also, the longer it is left to ma- Leader, Howard H. Voelker, Dairy
ture, the higher it becomes in crude Dept.)
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